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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
and its manufacturing method wherein a conductive path formed 
with organic semiconductor molecules as a material has a novel 
structure, and it exhibits high mobility. 

SOLUTION: A network conductive path is formed, in which a fine 
particle 8 comprising a conductor such as Au or a semiconductor, 
and ah organic semiconductor molecule 9 are alternately coupled 
through a functional group located at both ends of the organic 
semiconductor molecule 9 such as 4, 4'-biphenyldithior. A 
conductive path in the fine particles 8 and a conductive path in the 
organic semiconductor molecules 9 are coupled two dimensionally 
or three dimensionally. Since the conductive path does not allow 
intermolecular electron transfer, and hence mobility is not limited 
by the intermolecular electron transfer, mobility of a conductive 
path along a main chain in the organic semiconductor molecule, 
e.g., high intramolecular mobility due to delocalized it electron can 
be utilized to the utmost 
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^ * A* ■ 6 Mt , «^ 8 9 i y r-F-^JRfcJSa-SftfclSfcfc-e 

[ 0 0 6 0 ] 

8 I*, S^ll 0 nmetTrofSfe, fCte, & (Au) , 

ffi ( A g ) . 6 & ( P t ) ^ © » ft , K5 (CdS) , tl/yft* K5 >>A 20 

(Cdse),'>y3^(si) f c**#Srfflv^:t«J-?#5. 

[ 0 0 6 1 ] 

<05fcSBKl»8i* 8 t flS*»fc«#T t -5 fffiS, W^tf^^-zUS (-SH) % 
(-NH,) , y~>7;S ( — N C ) » ft7t (-SCOCH3) , # ~> 

#**>/um (-cooH) m*G1rz>h<n*m^z>. rs/S, ^y^r/ 

[ 0 0 6 2 ] 

AfrWfctt, ti^lfr^^SiU, 0J;itf , TSB«itft (1 2) CD 4 , 4' - t7x 30 
= *J f- * — , T 12 « it ft (13) (04, 4' -v ? -TVv'T/t*7i-/U > r ia #i it ft 
(14) © 4 , 4' -^^y->7;-p-fyW7i=/V, TCI&A (1 5)'«2, 5 - 
(5* -^^T-fchdr^/U^' a^/U) TSB«itft (1 6) 

0 4,4' -i^'f V->7/7i-A'§ 1 *V>I1B o v i n Serum Albumin 
.Horse Redish Peroxidase, antibody — antige 

[ 0 0 6 3 ] 
I it 4 ] 

«|jt«;(12):4,4'-t*7^^^v ; 5 : -^--yW 




40 



(13) :4, 4''->^y-y7/'e'7i=A' 




fll it ft ( 1 4 ) :4, 4' --^-f y->7;-p-rA'7xi;l' 
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m it 5$ (15) : 2, 5 - fc* * (5' - ^ * 7 -fe h * *S - 2 ' - * 7 x. - JU ) ^ # 7 




[ 0 0 6 4 ] 

ti^ajfr^^giu, Tf5*ig^: (17) t«sji5f^Ky7-§tffl^5 

[ 0 0 6 5 ] 
lit 5 J 

(17) : x ^ K!) y- 
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[ 0 0 6 6 ] 
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1t* y V 7 -9.MomW&#M&.ZtiX^Zo 
( 0 0 6 7 ] 

Ell (b) ©te*0lc*-f «fc o fc, ±f3«j£«Ktcte, ft*v>$®*mft <oi&^&®g.<Q 
[ 0 0 6 8 ] 

+ * A' Jie £ ®i (c) K*tJ;ic*?n;-^!«)lMio 

£ il o T *T *l< , 5 L ^^/l'l6cDiSmtt»4y - Ht*2t;:Wflll1-5*Efc:J:oTW#PSit 
5. 

[ 0 0 6 9 ] 

S«i±©?--i'**JB6«:fls|l-t-5«*<03figK:W:, Wft? 8*ri«»«ttH«f*fe» 
©»*W*UT«<flilBTttJi£L-c<&# ; f-tt:A/;/SJi (BvLTV^i^) a* R »t & ft T ^ 
5 „ fi A, /c o ® gi] £ J§ 5 # ^ i L T . ^^loft^ftfiiot, llfJf2y-h®ffi£R 

[ 0 0 7 0 ] 

ttLXmftHOhZT H -JUg ZG-fZ (3-7? /T'd t'/u) h 

->7y (APTMS) ^M*7"H^7V^«^{ ( 
[ 0 0 7 1 ] 

f t*^!6^)f fillif 8 C| £ 1 JfffiJc L 1t& Ic , »*Jr^ 8 tC*«^^E#: 

#*9£&#!$-&, 8 £ *T«&^ig&#* 9 t <D&£-tt:&M $ tfS r h t <t ►) , ft 

, w©XS4rfa|§lflfcDS-*-i&»-C, Ii©f J Srfcof t^^i6 ?rf ^t5r t*i-C#5 

o 

[ 0 0 7 2 ] 

Jf 6 fi . *-JiT-&oTfc7>*:b&v^,iI?£2Jiei±, 1 Off iS^V\ 1® 
OS $ 8 (ftnm) t * t < & t> £> ft V* . *tt * 8 # £ 6 5 *tt * >C 

fciii-tl OOnmiii.'tftiSot, y-^.«ffi4SO f Kl'/l'>'«^5<75ip:$t>10 
0 n m ty. _k <£> £ |C i" (D # <fc Vv 0 
[ 0 0 7 3 ] 

^**/ujl6ii, i jir ojmaifcf fig $ *is o-e, ^fe^ft@:'ixiilt«fe^^sr 

fcfc, $t*fc* 8 £«fifc-t-5*t**^|&*i^ 8 <0&*« I4*8$¥3J##* 9 £ £ * T , -f 
[ 0 0 7 4 ] 

MOSit#9*^y^??ttt, @i (a) £l^i;tfeA4iili:#if,^, if <d * 
i'7'(Diin?&ott±^, 5fel:f t^/H 6 ^i^tt^t, ^oil;y-^IS4i: 
Kl'^yliSJrlf^Tl^fSr t tnJdf^ * ©#£-<0*jgfi. #J;ttf02 (a) 
Oh>7 , ^-MXIi@2 (b) OJ|?hAy- £ , 0 2 (c) Of a 7 ^ 

y-hSJi-f-S^tfcprtg-C, *©*£-fcli. J:9W^ilc:^-Y^/P@60^«^*SiJffi)i- 

[ 0 0 7 5 ] 

%M<D : fcW.2 : MO Si h 7 V v'^ ^(Of^I 

B3i84itfl^t, 01 (a) IC^Lfc£;&cD^fil<7>MOSS«;#2!>mh7 
y^X;?(Df^i!iXS*iftW1-5„ ::ftt, #112, 4, 5- **tt* 8 LT£ 
fcfflW tft^ift^f 9 t IT4, 4' - f7 * = *S?f-*-A'frflik*, ti.A,K»¥ ( 
•> 7 > * y rf ]} > y m ) 7iLT (3-7?y7Di?^) (aptm 

S) fc/fl^SriK-fS. 
[ 0 0 7 6 ] 
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[ 0 0 7 7 ] 

IS 1 

[0 0 7 8 ] 

£«l±fc, ttl©»ft«:-<?'**Lfc#e>& (Au) ^ItLT^ <7*-hffi1$2&^/£-f.5 

.o v- hnm2 <v#n t ltu, & (a u ) e& (pt 

) , 7>?sn (AlK =. j/ ^ (Ni) , f- * Is ( T i ) 3£ <0 ® ft ^ K , X r 

- > si ai & , w^^^*yhHiiw*<»-c»i*r*. 

[ 0 0 7 9 ] 

IS 2 

^ - h & St Bl 3 tf> # i L T It , #J x_ fl , zKDy^/uyyyyu- 
h (PMMA) \ ^>t^7^ (SOG) „ m it >r 4 m ( S iOj) . « fls * ( 

s i 3 n 4 ) , *Mttft*ftRttftftK«, Xtt:nb*a**fctfctoiI^8:i 

[ 0 0 8 0 ] 

IS 3 

±fH^-h^^^3(D±(c: N m<nUft*-?*?\,t£lfih& (Au) «:If LT X y - * % 

&4 t Ki/^f >mm5 1 zmfc-tz. y - *mm 4 Rxf h* i>"< >-mm 5 own t uit 

& ( A u ) n ic % « x. tf , A'r^jfA ( P d ) , 6 & ( P t ) , y □ A ( C r ) , s y 

*rjy (Ni) , mniimtti-gfomm&mm, xttztih t>-&iti><ot:M^&z 

[ 0 0 8 1 ] 

* S * + * ^ « 6^|)^t5„ 
[ 0.0 8 2 ] 
IS 4 

, f-ir 6 SrM-f 5ig#©igffi£, ( 3 - T ? J 7 a V ji>) V }) * I * is y 

v ( a p tm s ) £ h/i^ ^xti^z-v^itmM Lizftmm&&%<Dmwiizmm to 

Srie^^JtH^-t-SirfBTSS^i: L-t<D#^ttA/fc*Jl7£jgfifc1-5 0 APTMSOftb 
5 fc 0!) x. ti y >\> % -7° ^->7 vSrffi^ttiV^, 
[ 0 0 8 3 ] 
IS 5 

ft , A«tt : ?-8S:hA'3:y^»^BB7*/l/^<»0»li»j:^lRS-a:fc^Kr« ( jg & & m M 
) IC, #^ttA/fc*^7£MLfcSl£2 1£i!c#~gmiWgSiL, &&£^S§ $ 

&«&*«8adS#?liA,fcl7<D±KM£*tS„ 
[ 0 0 8 4 ] 

i4A/«« 7 f±, 8 1 it^m^ssmtiT 5 y s^oftes^w u ^t, 

Iliie^tSlldC^StflSa/cl^:, # ^ A, /c if 7 ± @ £ £ ft 5 „ ft * 
tt^^S7lc@^$j^T^>J5c^^jfeSWw^^ti6il;^8fi^fe^fUT^fc^^^ft•t• 0 

[ 0 0 8 5 ] 

IS 6 

ttv*-c\ 4, 4' - f7i=/i/v!ft-;i'9 & h;ny|:gSf L,fc?;i/|S8:mM£lTo 
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Srii LT^»gf 8 O.^B(Ci^-a--r 3. l<@<D&$[&^8©^ffi[;:|4, #$<£>4, 4' - 
t'7i = /Pv ? ?-*--/w#^-9;&s&|&!|&^8 SrS^-iitfi 5 icm-Si- 5. Z ti h <o o h<r>- 

, 4, 4' -lT7*:=/u^f-*-yu#*9fcJ:oT4*m*8tf-&5G*3> h !7 - * 
KlC**S3ftfclJBB©*S'frfcJi6 a # « * S * . 
[ 0 0 8 6 ] 

::<D!jS-g-ft/f6aCDM(Cf4, 4, 4' -t*7i=/P^f-^--/P9(D5|5S^Of-3t--/W£ 

ismot^SOt, *S£-ftJl6a03cBl4, £**fc^9fc#LT»^»*;b4:*LT 

[ 0 0 8 7 ] 

117 

il©ig^*l6 aroJtiBtAlStt^SiJSilg^L-CHSStt, 2 § B ©^fSS^I 8 b # 
[ 0 0 8 8 ] 

:;fi4 2@i©4ttf 8tt, 4, 4 ' - e7i = /w^ft-;Hiaotiis»4 

±14, r0 2ll04ttt* 8**UTRH(l»KlllS*l5ri:tft!), il 14 Z & t£ ftt 

[ 0 0 8 9 ] 

IS 8 

i$H>-C, ±!2tf>g«i £lfl6 i PltH;: v 4, 4' - 1^7 t-;!' 9 ?r hyuy 

Ml, -to*,'*aSr3H»**5. IS6 i^fi:, * 8 £ & * & t? 4 5 \c 2> W. 

5)4, 4' - t'7 ^ 9 L , 4, 4' - tT7 i =^^5=-* — ^^••7- 9 

£4 o T&»«£* 8 $ tltc 2 € a ft i 6 b i>m&z 

[ 0 0 9 0 ] 
XS 9 

Blfawj|[$<Of-^^>S65r^fi!c1-5ri^T?#5 (M. D. Mus i 
ckP>, Chem. Mater. (1997), 9, 1499; Chem. 

Mater. (20 0 0), 12, 2869 #!$)„ 
[ 0 0 9 1 ] 

B4tt, 4r*S-a-*JlSrPI-»*r-e»j*LTV^5j6S, # SS £ ftJl £ t X I4« ft 

«*5©±»fcfc^ + *A'S6fr»jfcL-ci,»5#, Sttl»i:!)f*ftfcia»l:c*ft* 
6 &^/& ItU^, 

[ 0 0 9 2 ] 

: f»f- + *^««rt«r*J»c»>«L-c*j*, r it&Sfc l h feftDt 3 fctt* $ 

-Br, 02 (a) X 14 (b) ©I il^) ISil h 7 V ^ «r*l» I t t f t 5 , 
[ 0 0 9 3 ] 

mmomm 3 

±Etf>Hi6oMl~2f4, lWeKttt-7-tUT4«fO-7"/tt : f*rffl^r439, $0 ^ tc r 
[ 0 0 9 4 ] 
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m\cteg-M#v h i » % t % z. z (Dtf^rnvh z> , -r y tt * « , 

a ^ ± 9 » l<n^*ii^/£5t,©i|ST*#5 0 # * 41 # $fc n £ v% 5 » fi , g^fttit 

h 7 - y «r »j* LJi^. 
[ 0 0 9 5 ] 

a» £ i* o 
1 0 0 9 6 ] 

v^57X-7|c > -J-yitTF- 8 asftgij Wlwig-a- U *fcr©-*-ytt*8 

[ 0 0 9 7 ] 

«HB»*tt*«#* tt , &©gp#tc £ fc y 7 ^ * - ( in la / & * ) ictLt^^ 

[ 0 0 9 8 ] 

me?- / t ft^w icgjs (#6) 

* * . #J £ , ftif&tmm k LX^*-/um ( - S H ) fc^lf-SClitfS-C^ :nif^- 
^i«;*«lC»o^f o-oi Lt Ff*Vf t-* ( C , 2 H 2 5 SH) if 5 - t 

! H 2 j S-Aui45itt)iltV>S a 
[ 0 0 9 9 ] 

B6tt, ttfiftggj: UT KfAy^^-^fcJflvv, *Ktfc#j*Lfc£-*-yifc*©a»tt 

fc&^y*fc^<Dfe®UCO^Tte, £jftMathias Brust, et a 1 . , 
J. Chem. S o c . , Chem. Commun., 801 (1994) 
&#JK. ) 
[0100] 

I7«, iftia&^igi t u r <dt s y « £ * as # a§ x t tttt 5 fficifitttt 

Si K o ^ T 11 , ;£ 8* D a n i e 1 V. Leff, et a 1 . , Langmui 
r 12, 4723 ( 1 9 9 6 ) ) 
[0101] 

r*-d--/uli-£j (Dfe^cD^^s f7^|-4j © *l <fc 9 $ r <t # - $ #j (c 

[0102] 
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s;SiH*$<, Stlc»*o«^^t/hS v> <*> # # a> 3 „ rro^mii, El 6 f El 
7TJiibftfct,ro&£<Ki!ftLT^5k<75i,f^ft5 <) 

[0103] 

i^fcv*7 / ttii^oi^ ft *V a* fit 5 A^^t. 

[0104] 

D*fex^5grjg^-^^-cv'*^v' v ^ t t fc <s a* , tt*-*siss o r ^ 5 (-» a -r 5 t , iftgij 

IEL<EB$ft-CV*afc^$J:9l4» WX©*ffl^&&*d**&SiJfc&£L-TffiB£ft 
[0105] 

Ell 014, ^*-/uX*#^4i»ei6»tt*«»^*»e)<ii5ittlB«««Sr*iBlc*U, *£ 

t?*)5> ( , r<DSii«^S^C^9Kf4, 7*y#©"Pur due**©And r e s 1 
®gfc<Dl3F5S{Cj:5 0 ( # S* R . P. Andres, et a 1 . J. Vac 
Sci. Technol. A 14, 1178 ( 1 9 9 6 ) OFIG. U 
#f$o ) ) = Hi 0 tc J; ft (4\ m®<DtKf&*f&^X , #Hflc«ft|jEL<, ft £ ft* £ $ L 20 
T^7/!|S-?->i s #<f L t V 1 5 W ^ ^ 5 , 
[0106] 

"T»tt-4 v> J: 5 KiSkft 5. 
[0107] 

»oi*»t / o y K (Xttt/f »-^) 5riE«Sttfi LT^ItS. rftfc:«fc!>, 

, -*Ot; n y KCSB lfci#> 7yn-7KWCM@Olie>ot^fcoTt>^4xt>5r 30 
'Jfe ** $ tt ¥ fir fc Jf v> B ^ . 
[0108] 

tii&mfc* t UUEt/oy K4rJB^fc»*t» iELfciWilcLtt/B y K W Sr 
lWlE#8S#ig##*-?1g« r t izX 9 , h 7 y *J * * «r « j£ 1" 3 £ t tf* 7? # 5 „ 

I4 7 / &*) Hgic£>i?t^5 r ir-efcO , n ,/ K (*£ ^ ) o &IIJ jE L <^ & g fc T t « g 
tfcSH^ r i # ® ^ K # tf> 5 0 
[0109] 

Jl^O^afcHT, g&^fafi&H-nmcD'bO^ib, fil^Wfli 5 0 0 nmSrSi 40 

0 Id ifi < , # ft |C - ft 7C #J * a y K*-C-&^*S^t6T*)5 (tlS e r-S i ng Ch 
ang, et a 1 . , Langmuir 1 5, 701 ( 1 9 9 9 ) s H i r 
oshi Yao, et a 1 . , Chemistry Letters, 458 

( 2 0 0 2 ) ) . 

[0110] 

ItBt/p? KCJJ^T. H it * f- >\> • h y * ^ * • 7 v * =• p .fc.fc: ft * 3 ft 5 £ 3 * 
fb7 = * ^%9s^1i-. f ©ffiiit Ltffli^tit^S. r ft e> ttt**tt«AHr©«p 
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?§tt#Jj f -5 £ #> , ^^*^«|^^^^©ty d KCIts: il;)i:5 0 BP *> , & 

I 0 1 1 1 ] 

^oJUBtyp? K * £ « ± & £ $ •£ fc t v> 5 m 0J tt v^s , mm&<Dlta>\cM®m 

^■CliKlc, oyK©#<#ftfliJjEL<3fe*c:i:iJsa#$n-C^5. Bl lit, 
lfgai?lt-y (Se r-S i ng Chang, et a 1 . , Langm 
u » r 15, 701 ( 1 9 9 9 ) ) , <Ci3, 01 lC^tyny K07^'<? hJt 
U6 : Sil 0. 6 n m , ft & 6 2 . 6 n m "C fc 5 0 

[0112] 

riitt*r*¥iin* h7^^**<Df£<8{ic:fc^T, MEW* t u-ciriB^y&^-Kttfc?) 

miBt^Dj, KS:fflV^5rtijS-et5CiiSr*|!5LtV^5 0 W IE ^ y a >> K * * * »c tt * 

fc $ it So 

I o 1 1 3 J 

10 114] 

^fc¥*T«ffi (y-^Xtf Ki/^f yfft) ?:t/Pi/ K©ftl J; 0 iSHojg 

• i*fi< 4Si5 fc»J* LfcS^Sr^- y a y K«f« 4» L , t; d y K**"«±fctt 

tiiityo? h'ofiiio tKtsrtiao, mrfSTff MWo^- 
'£ t ft 5 . 
[0115] 

0 12 (a) 14, h 9 Vi^X ^ «JtK43 ft 5 y-^*« 4 Rtf K 5 W©ag(t «r 

t;nyKl40|ii!)S<|^U t;nyKl , 4J||4 > 5K*tLT*tftftg 
£j£ L.fc#£©«ig:H -C fo 5„ i <DJ§£- , fsi f> tf> <o j\. ft $i| $ (mz.\$, ^yoy-K**«f 
lc £ 1£ & » « £ -fr t ^ 5 i # I;: , t7 d ^ KStiOtSorStS^^tx?)^^. )• * ■* 
i5tt/ny Ki4iJftitft«i, @i2 (b) titi^i;, M 4 v 5iicty c 

?K1 4#lSt5i#*bft5. WIE^«Jj|ni»?r-^xTfc«®4, 5 IB fc & * b.fc 

[01 16] 

1^4, 6Bi:([*ofct/'B 9 Kl 4#|j!*Sn6o4rt!i< , ftft < fltlft 
fc -r y P y K 1 4 ^i^ttitf i^, 

[0117] 

013 (c) 14, -tyn./Kl4ro-&7ctt&fl]fflLT, m <S 4 , BBCt/ny Kl 4 
[0118] 

^tT, ISilct/oy Kl 4i»jjlfc«tt, _h ifi U fc t IbJ « tc . t/o^ Kl 4 1; 

[0119] 

^<om&. mm?--* **mtt, *-jit*>ot t>*»*b4^a», »»2JB£ji±, 1 o/n£ 

# ft 1^. llOf Jliiffit/ny KWSI (10nm»T) i * # < * « ^ . «] E 
t«tf-^^A>fc*5ty n y • KTttftd* 1 0 nmBiff*)5t 1 OllftStOi 
t4t« lW !2 Y ^ /H§ <D $ »4 , *S*5«fc-tlOOnmi:*5. ft o T , WE V - Xfl 
Rt>*KU-Yvffl;1lrofP$t l o 0 nm^irof i;tiroi!J;v\ 

[0120] 

w w T* , Ser-Sing C h a n g f,Cl5Eia 5 i (Ser-Sing Chan 
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g. et al., Langmuir 15, 701 ( 1 9 9 9 )), ;t;U|C 

. ®?>(i^/u*7°h7°Dt'/why> h * v- 7 ^ £ ffl <o „ f- Or - >v & * Aic # u r IS £• 
K * KK: tt, 0J * lift IE W ft ¥ * & # * t Lt-^f t-y^*tlfi¥W*^f /i^ 

o 

I 0 1 2 1 ] 

HffiO^^ 4 

±» Ufc«l©|SElt©»IBlc*J^T, lltBfir**!!!, W IS * ft * * & # * <t ffi IS « ffi * 10 
tnS«:St5. tit, WB^-ft***^^ i: WElRlt^i: a»SESK*Ar**it* 

-^«fiK$iiyt*i-i(SHir^ + ^A'»«-iL-C,MIS (Metal Insulator 
Semiconductor)^FET (Field Effect Transist 
or) ZMfc-tZ £ £ # t? £ 5 „ 

10 12 2] ( 

-)K«J^ » ii^Ov-U ny^Si U/c h7^v'^^fffl^f,^T^5y- r- ite ft ffll I* 8Mb; 

y a ^ (sio 2 ) -e *> a. -t©ssit*)*tbT«, a* , s/ya^sssrua-cajs . 
i-zmm<tmfrm^btiz> 0 20 

[0123] 

£ fv -c 1^ $ . :n*to->!) ayias h7y^^?ii, X £ • iis • py07^-| 

[0124] 

ft, &*££S«±t;:* r-ft£"CML, ^ eva — fc if f » iBi ft -f 5 # i!fc , ^ 

* i? 1 5/ h y y V * - * if © PP JBiJ flf £ & o »jfci-3 f^s^lf tl 5 „ £ / 

[0125] 

H T *) ( HP <b , y-M&*iitt:Si0 2 , **tt^!>=iv«)fe«j***vc^5)., 4 fc 

L T v» & v 1 * SI -n # # v> „ 

[0126] 

5. 50 



(2.1) 
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[0127] 

(a) I: /T t i 5 t > v" !) 3 

[0128] 

r ti lc *|- L , *mm<DMWnt, m i 4 ( b ) K ^ -t J; 5 K , ->!)^§o|fiiJ:i; 1 -> 

^ay^y^ifl^fcfcsa^htA/fcH («tbt*jb) 7 # jg & s *», , z.<d&*k\,k 
But. f t*^i6as»jji$iiTv^. ^-^f-ttA/^fjB 7 * © pi (iij r* m m 1 & i>* <? 

■v*^« 6 * -tft-eftft Lt^5. HP*b, »f li^fc•|7^f^Lt^^5->7 
[0129] 

rtHC«ttl«, IMbBtfc if ©fflEy- M&»R«r*Jfl, R# ffl © 5 7 n i? ^ tc T M& -f 
S # B # < fc « . & o T , h7y^^^±f©i^^,t Offi^/itiOi:^^ ®! if 7° a 

fi.A,1zm 7 a> * 5 -7*- h *6&|g|tt, IfiSlcisfiil/ot^-effitiriiJSf 15© 

[0130] 

iftft^y -y v y ymvgftm t lx it, n-2 (r^if^) y - t k / -fu * 

/U * <?A>i? * h * i/f? > , N - 2 ( 7 5 / ^ ^ ,w ) y - 7 5 y 7"n |f;U h y ^ |.^i/>> 
7V (AEAPTMS, TIB*i£3£ (1) ) , N-2 (75/^/U) y - T X J 7 u fcf 
/Uhy^hdfv-^yV, 3-7S//Plf*HJ> h*'>'/5^ (APTMS, T IB « it 
i£ (2) ) , 3-7^/De/Mf*i;i^->->7^ (APMDES, TI2«it^ ( 
3) ) 3-7^7"pf;l'Mji ^->>> 7 y, N-7i-yl/-3-75y7Dfyl/H 
^ h * > 7 y % 3-y/M7h7nf^My V*i/i/v > (MPTMS, T IB « it & 

(4) ) , 3-^;U*7"h7'ce>vyf/l,i;y h * i/ *s 7 V (MPMDMS, T IE « if 5£ 

(5) ) , * 7 h * f-fri? / 1- V * *yi/7 y (MMDMES, T IE *R it 5$ (6) 

) , * A* # 7 h > f- ;v / f- >v i? ^ S *y is y > (MMMDES, T IE 1S it 3£ ( 7 ) ) , 3 
- is T J 7 p e iV *J * f- * h * -> y v (CPDMMS, T IE #£ it (8) ) „ 3 - > 
7 y 7"p f/U b V h * > (CPTES, TIE*3t5t ( 9 ) ) „ 2 - f D V iVzcf- 

}\> V V * Y**s*sy y ( P ETMS, T IE fit if 5t (10) ) , 2 - (^7x=^^ty 
) ?L=f-)\, hyx h + ->i/7> CDPPETES, TIEfi*if5t (11) ) ft if ¥ tf 5 £ fc 

[0131] 

[Ike] 

fifif 5£ ( 1 ) : A E A P T M S 
OCH 3 

H3CO— Si — CaHe-NH— C 2 H 4 -NH 2 
OCH3 

mm*, ( 2 ) : A P TM S 

OCH3 

H 3 CO-Sj— C3H 6 -NH 2 
OCH3 



«lit ^ ( 3 ) : A P M D E S 



(22) 



CH, 



HjAjO— S 



C 3 H 6 -NH 2 
OC 2 H 5 
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flUgS ( 4 ) : M P T M S 
OCH 3 

H3CO— Si — C 3 H e -SH 
OCH3 



10 



fcitst ( 5 ) : M P M D M S 
CH 3 

H3CO— Si — C 3 H 6 -SH 
OCH3 



m if5£ ( 6 ) : MMD M E S 
CH 3 

H 3 C— Si — CH 2 -SH 
OCsHg 

*itS; ( 7 ) : M MM D E S 
CH 3 



HsCjO— Sj — CH 2 -SH 
OCzHg 



20 



*itS ( 8 ) : C P D MM S 
CH 3 

H 3 C— Si — C3H 8 -CN 
OCH, 



30 



«itS ( 9 ) : C P T E S 
OC 2 H 5 

H 5 C20— Si — C 3 H 6 -CN 

OC 2 Hs 

fflitS; (10) : P E TM S 
OCH3 N: 

H3CO— Si— C 2 H 4 <v i) 

6CH3 ' V 



40 



*itS ( 1 1 ) 



D P P E T E S 
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[0132] 

* it , ± |E L 1t - & ify ft *s y y % y 7° » > if ffl ti »t H s * % m <0 ffl & JC ft x 5 fc> I t T* « ft' 
v % . W IS ^ ^- Ay S « . fl^^-hfcSfclJntfcffiBSfcfttfiltflBfctt^ow^fcfc^ 

„ 00 x. , f * * i? f- * - a? (HS-C, o H 2 o - SH) «*5f If f>H5 0 
[0133] 

l&ffi'&OhWhZtK % <T> m 0 t? 14 ft < „ 2&7C«;5U4 3& :rc$©#- : ?-SrfflWci:LT 
t>, *%A/t«IBy-Mt (XttWI5S«) , MfBUtt* ft IS ft g£ 

»##*S£-?-fttfJ: ^ . fib, * © IS fc: iffl E * ft S * y h 7 - * fcifK i,tl 
/&£ftS h 7 > ^ a* ttteflSJBfc, fi£ "t" <5 4 5 T? &> o T 14 V Jt ft V> „ 
[0134] 

tflfBT^SSrWfE'/ — hlfe^Mi: LTtfflV'S^'a-, M IB -> 7 ^ # y 7* y > {f M 14 
M « # Jg ^ <D T* ft < T 14 ft P> ft ^ „ & o T , iftiBv'^^y^y^i/ftJWigl^ 
T/u*4/«lTifefttf|HjJH«:ft^i^ 61tti5It> ft 5 9ioj81i:fi 

ffl"f"<5<D|4!tLV* <> 
[0135] 

$e>ic, fftiE->7 v# y 7* y Vi/fljKftxT, (dna) §ti^5;t!)5ff 5. 

[0136] 

XMMoteM IC *S 5 fSfc - 5/ 7 v * y 7° y SMfrh ft 5 #^14 A/ f£J§ (TftJI) - 
^■ir^/uJij i: V> 5 W fife i fi ^ < L V> t v> 9 "C 14 ft < „ ft Jc jfi ffl % # j£ & 
£ ft T 5 „ 2 0 0 0 ^|;7 7y?»/;^/#|eif;t;^|;J:5f : (j. C o 1 
let, et al., Applied Physics Letters, vo 
I • 7 6, pagesl339-1341 ( 2 0 0 0 ) ) , S«lKv-7>*^ 
V >^SJTfc57 h 7 7* V" A- - 1 - at .= /U h ]) j, u n -y y^ ib ft 5 Jf & l|L Jf t- fl£ $ I, , 
*»±S8<D fc*^A-g£&{t LT - C O O H.K^x. 5 0 :© i 5 4*^^011:, - COO 
HiS^i-SSiJO^mmiR 4. ^>7 y 7* y y 

( <x 30 - -{-S«-<T*^7^*y7 , yyi/^J*Sfi- re ^^l|^o^dS 

T? # 5 ^ i: l£ ft 5 . L a» L ft * t> , fb f4 , *mM<DM1&<0 X o h y > if x * % fem L 
fc^»fei4ft<, ±IB©J:5fc«|j«Lfc»gtO*3Ertte*«rH^*:|ci:^*ofc 0 

[0137] 

#J I4 =f + * /P if f*i <D (A) & ? (£ ilS £ 1" 5 <D T- ifc 0 , HEitt^llt^y yi?LT^5¥ 
(«FE*«^«fr^^) 6fc»fCttftv^. 

[0138] 

jutic, ^7 y 7*y > rm&tii&win? (zzvu*) *^»>icm<mxfttvx#\i 

5 Aft tfj t^l",, 
[0139] 

HI 5 14, S iO z /S ills ( S i Slgo^Bic i ftttftK S i0 2 tf#jfc$ftfcS« 
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w-mvhz. f£i6^ mi 5(ctj^T, ei^AiSfcistt^-efciK ttiis io 2 /s ii 
stfci, nu ie $ & * i* , wiB**»c»3aftic»<**UTv^**rtt*©Tf, 

I 0 1 4 o j 

01 6 1*, S i0 2 /S ills (S i SS©$Sl:S^^fc§s io 2 #»J*£*tfc«« 
) ±IC, i!2->7 V* ^^li lt(OAE APTMS (N-2 (T^/^f-yU) v 

-7 5/yne;H<M H * •> f 7 ^ ) © * K *: »/* L » JElc-i<7>*Bt± 

■ l 6l:«v^t, e«r^^A«ktt-fc*>9, ftlis iOj / s iiStfes. 10 

[0141] 

Bi eitiflfci'jfciii;, iETiii ltwaeaptms (n-2 ( 7 $ y ^ ^ ;u 

) v-T5/ynf/Uhy> 5»l&£MLfc|g|c&M J P£Mb;fc<§3- 
, flit 13 h/Ux. V T* 1" "T ^ T fc^&l"?, i 4 ttftV>. EP*>, ItTfBtttt^ttA E A P 

TMSKiOifiCiSSilTV^. 
[ 0 1 4 2 1 

te^toKifc^-fSt, AEAPTMSIJ*fS« ( fi U , ^&Sffi#*fe#$tV, * & £ ri* 
*ffifcWfcU"CV*S) »C^LT, 7 => * ^ & (Si-OR, OR = ^ ^ h 

AEAPTMS^^U-CMISS^iSfFlEmfe^idMk^W^i^^i-Srt^-Ct, 
10 14 3] 

ilttllt5»t\ o i 5 £SHfc-> y = W£ Wf- V Jft«gt#£ * < * 3 . ft 

[0144] 

X ? <D±X (^y-r-) •Cf^it5r t C«ltV^ 5 CfcKM. Matte 

rs, e t a 1 . , Optical Materials, vol. 12, 
pages 189-197 ( 1 9 9 7 ), G . H. Gelinck, et a 
1., Applied Physics Letters, vol. 77,pag 
es 14871489 ( 2 0 0 0 ) «rt»l. ) . IS * nt^5tt»« c Lt , Xfi 
iCfitpolyimide-^polyethylene terephthalate (P 
ET) # m V* h tl s litlip o 1 yan i 1 ine, V - h & \C 13. 7 * V U i? X h 
•^polyvinylphenol ( P V P ) if /fl ^ h H X ^ 5 . 40 
[0145] 

iifjie$&^£&iij je t < (bp*>, <t 5. m) San u» 2 &tc* * h p - * &mtr 

fc » fcf±, *0>±£ t ft 5 1i&fE«&^ 1 1I1HE i' 9 ^*y7P > ^3J©*3Sif 

ftIS##j|IMjEt<EMUtvWi< tttifeft^. w © fc * (c li „ > 7 y * -7 -f y > ^ 

JW ( 0>J 7L if ^ * > ) ft*tt*i;Tv*«*TJi#*©£**Jft*Ki<::i 

[0146] 



(25) 
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t> H 5 » , ZtlttV u 1 1 aumefc©ffl^K£9-6El4ft&£*L-C^5 ( * SK D . V 
ullaume, et al., Applied Physics Letters 
vol. 6 9, pages 1646-1648 (1996)£#R8 0 ) 0 & 
h »4 , ^yV*-^!) y^iias^^ii^, tiiiUCf $Oi!fc->!) ^yirlt^T 
t!l-^t«««4-5j(ftlB;<48- tSr*§LT^«. :Li?K$;h.fc#«*fl|©** 
{4 1. 9nm~2. 6 nm«3lI'Ci!) 1 -ftkliT/P^/PglCDg^-tft^ftS?, 

[0147] 

w±it>, y 7° y ^*8iA»e>ft sji&ii&iay- vm&m t Lt«v>5 d t «, m 

[0148] 

cm (^- hii) ico^x (i) ] 

7 V # * 7* JJ > ? M ^ £ % WWUS $: v* - MWi Ufcli^l^, 16 Ift K 14 - h 
ic p& L T ft < t li 4 & 4 t , y- h I^B#tcS^t?foS t J; v> 0 

SISoMi Ltf tjllft()/n©ii, K-fy^^Jifcv/p ayg^f ( ft & , v'y 

-h) i«t t#-et5. 

[0149] 

i n& («sj *.tf 6 o. ~ i i o "o icm.it> tc t° 7 y^mm (mm t m mit^m* 

MW. (3 0%) £ ft H Jt T 3 : 1 [C i& £- L- <D ) t5 r t t i ») (20»K1 

*»Hfct5r t4S-C'tt5. r © 9 J: 5tt«0«*»»C, 7* 5 X ▼ 7 y */ 

07^==3r^yuSSr*«{c«fo^7V^y7*y>' 2 /^j!iSjgSTfe5o 
[0150] 

[SK (t*- htl) (co v> -c ( 2 ) ] 

[0151] 

S8 *3 ^Ttt, ffiflStttt? £ Lt 14, 1<I Lfc t Hilcftf g|4 1 0 n m«T 
T- 5 <D # 4 <^ „ r<D4?(c*££riJ:h/;*-y-wM?-l4, rt: 3* IHj tc It & ft « |c 

bft < T 14ft bft^. li U WIB«**«^^tt±EO*>9 V* y 7* 
y^^fflitt*ft9, ft, Gil* fAS* ^-Cfcig $ Jx-c 1^5. & <D flfr 12 $ 

[0152] 

HiS<o^^ 5 

fcf4#igfta>P>ft SffiEtttt-T' £ , wO«|l-T-fcfls*IS-frUfc«ri2*«^i»«:^^ 

o 

[01 53] 

l . SMBro&ff 



(26) 



JP 2004-88090 A 2004.3.18 



g«£B£ y 7 9 y LS ^ «fc 5 fc&fl-f 5. 0U x. If , «E & iS ®Hfc * 

[0154] 

IIU l»E*«i: LTttSttSrRttfc^y 3 ^S«tft*39 , 7° 7 * y 9 S « * ffl 5 
»£fc:tt, WfiB 7 i £«£E#S?^fclt£^©-T?, & SI 7* 7 X ^ * 

[0155] 

2. •>7y*y/!)^^|OSISI^O^^ 

iBOi 5 K LT«E£7kg!g{b Lfcg«©£Blc, 7 v * y 7* y v y* #J £ tt# $ -fr , 10 
>y?y* yt/y >.^JW Sr»»*i-*. 
[0156] 

i/7 y* y 7 i) y m (s i) * *r« * a» e> * 5 * sr -e *> 0 , - # £ ejs *t © j* 

&$2««©W«S*8*>, -*OtlItt7;^*->S (-OR ( R tt T * * * « ) ) 
© * 5 ftlP*#»tt*T# ta»ofc«*KI:Rjfc < , <Bl*roWtBS»i^^-/ua (-S 
H) . 7Wi ( — N H 2 ) wi5*#iftfiS«LS< 1 ft tR to It t 

t Z'&®&$:tz-f 0 */y y% y 7- V isfM* © 1» IE 3» & * t 5KJ&£ (-S i ( 

OR) 14, * # K J; 3 *0 * # fi? Ic J; •) 7 y - /Mb (-S iOH) £ ft , » # ttfc Bi * «8 

lc /luc & a> -f # £• h h 6„ ;©v , 7y ,w -^jStSSS®W7k^£i:A 5 7k^M^'W^lSlfL 20 

[0157] 

•C, SS*i5i:->7y*-7 7*!J yy«Sr#«t5:HS-et5 t g m t \t± < SU © 

LT^^^fflV^5*-jfedSfc5o «*.W\ > 7 y 7° y V :/ 3J © # *g & L < (4 

y i '7 7* !) y ^» L <tti'7y*y7'!l v^»JR«©«**fflv^5ifc»j:J: 

0 , i!2S«*iSlc->7 y* -yT* y y ^si^wtts r i 5„ 

[0158] 

sssitv7y*yy!)y!/sii4>e»i5»issioe^«ri< tsfcfcrot 30 

HtriEllii7kijg£-f4, **«rKaicj|!ii-5 * if UT»**#Rtfi:«rflSit S** C i: #-e* 5 ( 
«ttfls*i**5*;&tfc, rj/5y*s'7 , !)y^a > 2 (2002)] Sr#l) „ ifc, 
r ©a** 14, & IE © & ff ic £& * B ± tc ft* t fc v 7 > * y 7* y y y* M * J& <o W 
<l8i!)tt'fTotta< > WffttlBfrfcv. 

[0159] 

%lt&WLfrf&&te. f4\ Sffi*g{l!l^f>^S/h7 , U-h^-t?10 0 , CW±lClg*5^i: 
[0 16 0 ] 

ffiff3K*JI*K&fft, a«±Wl&IE^7 y 7 s y > ^JW*»b 4 5 ii&fEi$BI©Jg*&*;*J 40 

ci o T *& -jc 5 *& a * ff 5 . taisstK©«^* s ^i--cfott«fc rn^t ©it 

fc T fls ft * + * a* 0 © Bl» i *& - tc 3 ® -c » ^-v*/H©*fci§ig?-3«*© 
»a**.fc0'>*<fc$*#;ie>ft, *ftfc#oT¥»»S«i:L-t«E-*-£i:#'T?*5*aiE 
ffit>£>9*#<-f5ri;iST-#,#tt|6]±tc:5gaS5o 
[0161] 

*©&> g«*B±K&H-K ft* t it *yy y* y 7* y v y*JW«r» 0 6* < . ±15© 
teft^HM Lfc*>7 yfi y 7*y y ?m h f4, **M tt* < , 7 

7y7'^7-^Mie^LT^?.xiiSfiSli;iot^5^7y*y7'!) y^tt^iiJ- 
It. J: L'Ttt, ^**^«t>fc«**«L-Ctt*«**«:fT5ri:teJ: 

<0 , IsJfi i S9 < LTV^S^f , HP K* It £ L T V* fc V* 7^ # y :/ 0 v y*ffl fc £ 50 
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l9»<:l:^fH, ffl IF « ft » fc J: 0 , §5 < 8 £ L T ^ 5 I* ^ * if * |£ fctt til 
[0162] 

3. WE«s«t^ t ^7 v -? v >^m<r>t^^ 

fcfc, -> 7 y 7* y v ?Mfr b * 6»g|±fc, igftXtt^&ft** e> ft 5 ltiJlE«&&?- 
fS^JtS. *s7y% y 7 V y?Mi>>b%ZBmbit&m'& U T ^ <^ tff iE » & 

4 s - tt I* S ft tf «fc V*. l»etttt*fia3fc*«t'Mc£* Lfc (=>n^ K) 

ittt * «: , su k ffl t u fc » j% t? t -r ft 5 * < o 

[0163] 10 

S:i4t4 t «fEW*¥*ft#*fc«ftK»;6»LT*$££tffc»-a-i4, ffl 
[0164] 

w±oj;piclt, &ftxtt*gft^e>&aj»iE»&* t , r. onm* t Lit® 

[0165] 

[0166] 

< #J 1 > 

M3. (1) ~ (3) tC^Lfci^tc, f- K*tt*SJBfifc* ftj&»o K- f ^ ^ $ tl 

.MftfcWiKi^^&EL, -?:<Di:»c^»c:j;oTy-x©fiii: Ki^r^mffitcffi^-fS® 
&&f£§gLfc 0 S tg ± (c ii 5. y - y m m m # M j& $ ft fc t> co * &• T , £ 

ft t ^ 1" 5 o 30 
[0167] 

KT. Bl 7XtXHl 8*#ft5*, r ft f> © IDte , 03 (1) ~ (3) K * i* J; 5 
[0168] 

ft »c , @ 1 7 (a) ic^ti ±!2<^J;5t£LTg«±»cm«iRU ! '5' , -hKte^rtS^ 
J#£ftTfr5&ftl 5 © 3? ffi £ > i©II-C->7y*y7'!) y^i^ftfig^Ug< t5 

^«)ic*sss^ tit, m t si 3 0 %)&mitfcm*<D®mi£ 3 at 1 <om& 

mm-eh 5 ^7 >'^mmzm m r © t-? («*. «^ 6 0 1;> km 

t, £«>*tt<t»fc*fti 5 + (mz.t£®i o#m) mm^tz 0 m#i 5 & 40 

a 9 W L fc ft . £ ft 1 5 » Hi « o fc fc" v% ffi * "C * + # IB (fiajx« 
ft2 O^ffl) Lfc. 
[0169] 

::t\ IBUfctyVAigjdSrlv^oKftiT, £ ft l S&ffiirKHfy^XTfcj&W 

, fi»Jxlii±l^;200W > EAl 3 3MPaf 3»MlT5, 
[0170] 

ft , £ftl5£i*/-;u (&£ 9 9 . 5 %^± 0 Usafcft^o^h^^-f-JB. gl 
Ts mm. ) 4 J l-S1-^HSrlIsI«L<li^|Hl (^Jx.tf2E]) ffoAc 0 ft ^ -C % Sftl5 
«T3i^/-/ut^de-f-v (Mg96. o%u±o mmmfr? a t h y 7 y 4 - ffl 0 w T > so 
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mm. ) o«»*«*icfci- ftmz i ®m t < ttscm (Wx.« 2@) n<iit. &v>-c, 

Sftl5^-^^V^|C)g1-^^*l(H]«t<li^lHl ( «| *. If 2 '0 ) frofco wttbOX 
K t5fcft©t<0-Ci!)5 o (EL. g ft 1 5*ffi&*®gfc-f5lcB8L, S ft 1 5 3? ffi lc 
f-y©gsftZi£&<p, ^**v<t«fc£fti 5fc«-r-ig©fls*ttfT*>fc<-cJ:^ 0 

10 17 1] 

ft K , ->7V* lt<ON - 2 (7 5 7xf /W) 3 - 7 S / 7"b D ^ 

Y*%/*s?> ( (CH 3 O) 3 S i C 3 H 6 NHC 2 H 4 NH 2 , If jgg lb ^ X H « £ £ *± 

Sf. KT, AEAPTMSi»t5. ) ir-^^yjC^^UfcO. 0 1~10ft»% ( M 10 

*tt* 0 . 5ft«%) # 8 & & <p (;: , gfti5£&# a>ib& + # (Wxtf^i 0»W) »m 
LTto UKid. 017 (b) K 7j* -f J: ? K , •>7V* 5 /7'yy^SiJSrSftl5<D^E 
K»*t5:t4«t*fc (&*3, Hi 7 (b) -CI*. 7**A'*M:1«KMIs UTJBJJf Lfclll 

tSLtfes, kt> ra« 0 ) . ,::f, ± is id ft * t , AEAPTMStl^^fys 
Wi X tt IS *.s6» t/j:5&?Piaf icS^l 5^Ati, * + £a»&«B*in ( * If 3 o # RB ) 

I0172J 

6 IC > iiOAEAPTMSfl^ + fySt (Xtt, AEAPTMS^lAaffyg^ 

xnmm^b fcs&fp&so «pa»e>gfti ssrioau, vxttii;Mgo**K£ 

ft 1 5 &g jR»*»b.«C + »M«*«T?«B»«rff ofc«, 1 0 0 ~ 1 2 0 <C (O ft £ T? £ 20 

ft i 5 zDnmLiz. m^&nkmit. mtmrnt) 1 1 ow~i 2 0 w , »s ji & & 3 8 k h 

zf 1 O^Mffofc. 
[0173] 

±B©«W«»J1K: «t 3 ifefrT'Sft 1 5*ffif»csfe»»cft*"u*:, BP*,, Sftl 5 £ B tf> * 
SStftfi6^LtvWj:^AEAPTMS?r^4t5:HST'f 5„ lOOtjSJ: 
coma-CSftl 5tJlPiLt«ft«HS:ff KtCioT, AEAPTMS»Hl*jRtfA 

EAPTMSiSftSEC^SIStcMciK^i^SfS^ffilL, ftffe^»<t5: 
< ft 5. 

[0174] 30 

fcfcs Sftl5£-*^>-?$&4Mcgrftil£llIl«L<tt&[sl (« *.tf 2 0) fTofc. 
ft ^ "C , £ ft 1 55: — -^V th/W^V (MSE9 9. 7 %&._k a Kilffcft^n^h^y? 
^-ffl. »T< ) o*«a^** + K«-*-f^Jlft- 1 0« L < tt#0 (#J;Uf20) 

fTofc &^-C, Sftl5^h/H^^^cj3(ca-rf^^^l|Hl«L<tt^lHl («SJx|f 2 0 

it ft u S < i- 5 it m> <D t tf> T? £> 5 . 

[0175] 

&\Zs fii^ftt / ^ - h/KD^^^^Sr h A- :t V K & L fc 1 0 0~1 0 0 0 p p m ( 
0] * If 1 0 0 0 p pm) ® & & ffl * L , h/U^V&ifc'PKSftl 5 Z&tif 

m (.Mx.lt 1 ft gbfc. r *tK J; D , 023 (c) \C7F-f± o |c , &$t!|a^ 8 £ 40 

AEAPTMS»RtOW-efb^«S^^*5t5. 
[0176] 

iSk . SftlS^^^&i^-h/HV^^^ blitlHiL, AEAPTMSlIiftf IS'-fr 
UTP6v^»tt?8«: h/w^y-?«!<ifc^8ff-ffls£*l@£L<tt#lel (fljxtf 2 0) 
ffofc, 
[0177] 

* . SI!EIII*H$»fHT«4, 4' - ^7»=/W^^*-A- ( H S C 6 H 4 C 8 
H 4 SH) fch/Ua:i'lC*A»Lfcl&lmM*tt't»fc*ftl5**l*IW 4» b 10 

BIS) §81 Lfc, r fticfc 018 (d) K*1-J: 5 fc, iHS^M, 4' -t* 

7 s = ;^^t-^i aMb¥*S£f 5. 50 
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[0178] 

& K » £ ft 1 5 $r 4 , 4' -lf7ii/i/^ft-;KO h/wxvgsjgii^iioaL, & $t & 
^ 8 t -fb^^-S- 1 r <^ ft 4 , 4' - v y * -fri??- * — b fc^ffi-ftii 

% & 1 < ( ff *. 12 2 B ) tfofco S ft 1 5 * ft J* * * fc . 

[0179] 

*-A'ia»bfc3ffiE*«Kfc#1-5^ + *A'«*#»jft£ft < : <of + ^/i/i«oil 

fcy-^xt/Kw-f y«*^K»t c ft t» (o ^muMic y- h.ma^uit bftr ^ 5 

, 0 1 l:*tJ;?!iMOSli#a«h7yy^^iSr^|!!t5:i:^-ejf Cii 
[0180] 

:oMOSfilffj»*h5yi?^#i:*jvxT, v - i: K u^rV«ffiffltcfpiq b^m 
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